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BOOK  OF  MONSTERS 


The  pictures  in  this  book  are  portraits  of  creatures  which  are  as  much 
the  real  inhabitants  of  the  world  as  we  are,  and  have  all  the  rights  of  owner- 
ship that  we  have,  but,  because  their  own  struggle  for  existence  so  often 
crosses  ours,  many  of  them  are  our  enemies.  Indeed,  man's  own  real  struggle 
for  the  supremacy  of  the  world  is  his  struggle  to  control  these  tiny  monsters. 

The  plague  of  the  middle  ages,  which  spread  like  some  mysterious  super- 
natural curse  over  Europe  and  carried  off  millions  of  people,  the  yellow  fever 
that  has  haunted  the  coasts  of  South  America,  the  malaria  which  has  strewn 
the  tropics  of  the  world  with  millions  of  graves,  have  been  caused  by  the 
activities  of  two  of  these  monsters  so  uni^'ersally  present  in  our  homes  as  to 
have  become  almost  domesticated  creatures,  the  flea  and  the  mosquito. 
During  these  last  two  decades  these  have  come  under  our  control,  and  the 
flies  which  leave  a  colony  of  germs  at  every  footstep  will  not  much  longer 
be  tolerated,  indeed,  every  creature  that  bites  and  sucks  our  blood  or  that 
crawls  over  our  food  and  dishes  has  been  placed  under  suspicion. 

Man  struggles  against  these  tiny  monsters  not  only  for  his  life  and  health 
but  for  his  food  as  well.  Almost  every  cultiA-ated  plant  has  its  enemy,  and 
some  of  them  have  many.  The  bugs  alone  which  stick  their  beaks  into  all 
sorts  of  plants  to  suck  their  juices  would  starve  man  out  in  one  or  two  brief 
seasons  if  they  in  turn  were  not  held  in  check  by  enemies  of  their  own.  The 
chinch  bug  alone  has  demonstrated  his  power  to  devastate  the  wheat  fields. 
The  bark  beetles  that  girdle  square  miles  of  forest  trees,  the  moths  that 
destroy  their  foliage,  the  creatures  that  burrow  into  the  fruit  and  fruit  trees, 
the  gall-forming  flies  that  form  galls  on  the  roots  of  the  grape  vines  able 
to  destroy  the  revenues  of  a  whole  country,  the  beetle  which  strips  the  potato 
of  its  leaA^es,  the  one  which  infects  with  its  dirty  jaws  the  melon  vines  of  the 
South  and  turns  the  melon  patches  brown — these  are  a  few  of  the  vast  array 
of  our  enemies.  It  would  require  a  book  much  larger  than  this  one  just  to 
enumerate  those  well  known. 

It  should  make  every  American  proud  to  kno-n'  that  it  is  the  American 
economic  entomologist  who  has,  more  than  any  other,  pushed  his  way  into 
this  field  and  shown  mankind  how  to  fight  these  monsters  which  destroy  his 
food,  his  animals  and  himself. 

But  all  these  fascinating  little  creatures  are  not  our  enemies.  We  must 
not  forget  that  man  has  domesticated  certain  of  the  insects  and  that  gigantic 
industries  depend  upon  them  for  their  existence. 

The  honey-bee  furnished  mankind  with  sweets  during  the  generations 

[•5] 


preceding  the  discovery  of  the  sugar  cane,  and  the  silk  worm  furnishes  still 
the  most  costly  raiment  with  which  we  clothe  ourselves. 

The  friends  we  have  in  the  insect  world  are  those  which  destroy  the  pests 
of  our  cultivated  crops  like  the  Australian  lady-bird  beetle  which  has  been 
sent  from  one  country  to  the  other  to  keep  in  check  the  fluted  scale  which 
is  so  injurious  to  the  orange  orchards,  and  the  parasites  of  the  gipsy-moth 
which,  in  Eurojje,  helps  to  keep  under  control  this  plague  of  our  forest  trees, 
must  certainly  be  counted  as  our  friends. 

Also,  they  are  our  friends  if,  like  the  spiders,  they  kill  such  monsters  as 
suck  our  blood  or  make  our  lives  unsafe,  or,  like  the  great  hordes  of  wasps 
and  hornets,  wage  unending  warfare  against  the  flies  but  which,  because 
they  attack  us  personally  if  we  come  too  near  their  nests,  we  kill  on  sight. 
Strangely  enough,  it  is  often  these  same  stinging  insects  which  help  us  by 
fertilizing  the  blossoms  of  our  fruit  trees.  Indeed  many  plants  are  so  depend- 
ent on  these  little  creatures  that  they  have  lost  the  power  of  self-fertilizing 
and  thousands  of  species  of  trees  and  plants  would  become  extinct  in  a  gener- 
ation without  their  friendly  aid. 

The  ancestors  of  some  of  the  creatures  pictured  in  this  book  were  buried 
in  the  transparent  amber  of  the  Baltic  many  thousands  of  years  ago  and  the 
fossil  remains  of  others  date  back  a  million  years  or  more,  but  while  man 
has  been  developing  his  surroundings  from  the  primitive  ones  of  savagery  to  the 
almost  inconceivably  complicated  ones  of  civilized  life,  these  creatures,  most 
of  them  at  least,  seem  to  be  leading  essentially  the  same  kind  of  lives  that  they 
led  hundreds  of  thousands  of  years  ago. 

They  have  powers  which  neither  man  nor  any  other  mammal  ever  dreamed 
of  having. 

Some  have  powers  of  flight  which  enable  them  to  sail  a  thousand  miles 
before  the  wind.  Others  can  jump  a  hundred  times  their  own  length.  One 
of  these  monsters  can  manufacture  a  liquid  rope  as  easily  as  mammals  pro- 
duce milk  and  with  it  weave  aerial  nets  to  trap  their  prey  or,  by  attaching  it, 
can  drop  from  the  dizziest  heights  without  danger,  and  when  the  rope  has 
served  its  purpose  they  eat  it  up. 

Their  weapons  of  defense  are  comparable  to  the  deadly  ones  that  only 
poisonous  serpents  have.  If  they  were  larger  they  would  be,  in  fact,  what 
legend  pictures  the  dragons  to  have  been. 

The  unthinkably  old  germ  jjlasm  of  these  species  produces  creatures  which 
act  with  a  precision  of  purpose  and  a  degree  of  absolute  self-sacrifice  which 
cannot  fail  to  stagger  the  most  conscientious  of  the  human  race.  They 
might  even  make  one  wonder  whether  the  fulfillment  of  biological  life  does 
not  consist  in  sacrifice  of  the  individual  for  the  good  of  the  species  to  which 
it  belongs. 

Certain  it  is,  that  human  thought  is  now  drifting  away  from  the  considera- 
tion of  the  individual  and  is  coming  to  pay  more  attention  to  the  species  and 
the  things  which  aft'ect  its  development.    This  is  a  picture  book  produced  in 
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the  playtime  hours  of  two  busy  people.  It  is  a  collection  of  actual  photo- 
graphs of  a  few  of  the  small-sized  monsters  which  inhabit  the  tall  grass,  the 
flower  garden  and  vegetable  garden,  the  ])ines  and  oaks  of  a  place  in  the  woods 
of  Maryland. 

If  it  should  show  to  others  a  world  of  new  and  fascinating  things  it  would 
be  simply  doing  for  them  what  the  taking  of  the  photographs  has  done  for 
us,  opened  the  door  into  a  realm  of  real  life,  of  a  terrible  struggle  to  live, 
which  is  as  full  of  fascination  as  the  dragon  tales  of  old  Japan.  At  the  same 
time,  it  makes  us  realize  what  vast  and  yet  untouched  fields  of  material 
value  lie  in  the  efforts  man  is  making  to  outwit  and  circumvent  and  even, 
perhaps,  to  exterminate  such  of  the  monsters  as  encroach  upon  his  own 
environment. 

HOW  THE  MONSTER  PHOTOGRAPHS  WERE  TAKEN 

If  you  compare  these  photographs  with  those  to  be  found  in  most  books 
on  insects,  you  will  find  that  they  differ  in  several  particulars.  They  are  all 
either  front  views  or  side  views  of  the  creatures,  whereas  those  in  books  on 
entomology  are  generally  views  from  above.  Imagine  a  book  on  the  horse 
in  which  only  top  views  were  shown,  or  a  guide  to  a  zoological  garden  illus- 
trated with  the  various  wild  beasts  photographed  from  above.  It  is  true  that, 
being  so  much  larger,  we  generally  look  down  at  these  monsters,  but  a  mouse 
also  generally  runs  along  the  floor  or  under  our  feet  and  yet  a  zoologist  pic- 
tures it  from  the  same  point  of  view  that  he  does  an  elephant.  Crows  look 
down  upon  us,  yet  I  imagine  that  no  one  will  admit  that  the  crow's  impression 
of  human  beings  is  as  correct  or  as  interesting  as  that  which  we  have  of  our- 
selves. Every  creature  has  a  right  to  be  portrayed  from  its  own  level,  and 
the  reason  these  photographs  are  unusual  is  because  they  carry  out  this 
principle  and  do  each  creature  justice. 

Another  particular  in  which  these  pictures  are  new  is  that,  although  they 
represent  magnifications  of  from  five  to  twenty  diameters,  they  are  not  en- 
largements from  small  i)hotographs,  but  views  taken  directly  from  5x7 
photographic  negatives. 

Then  too,  these  creatures  have  been  posed  with  considerable  care  in  order 
to  gi^'e  them  a  lifelike  appearance,  and  this  work  was  done  immediately 
after  they  had  been  anesthetized,  and  in  some  cases  while  they  were  still  alive. 

The  whole  art  of  taking  these  large  photographs  of  insects  is  so  simple  that 
thousands  of  amateurs  ought  to  be  able  to  take  them. 

The  outfit  consists  of  the  camera,  which  is  just  a  long  box,  a  long-focus  lens, 
a  piece  of  ground  glass  and  a  focusing  glass,  a  flash  light,  a  pair  of  pincers, 
some  needles  mounted  in  handles  or  else  some  small  dental  tools,  a  few  little 
blocks  of  wood,  a  candle,  a  piece  of  glass  covered  with  tissue  paper,  and  a  long 
hollow  cylinder  made  of  stiff  black  paper  or  cardboard.  Add  to  these  a  great 
deal  of  patience  and  you  have  all  that  is  needed. 
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I  made  my  camei-a  box  out  of  thin  quarter-inch  whitewood  boards  and 
pasted  black  paper  over  the  joints  to  keep  out  the  Hght.  Into  one  end  of  this 
box  I  set  the  front  board  with  the  objective  screwed  into  it.  Squaring  off  the 
other  end  of  the  box,  I  carefully  fitted  to  it  a  5  x  7-inch  ground  glass  holder, 
exactly  the  size  of  an  ordinary  5  x  7  plate  holder.  I  framed  this  in  with  pieces 
of  wood  so  that  I  could  slip  out  the  ground  glass  holder  and  put  a  plate  holder 
in  its  place.  For  purposes  which  will  be  explained  later,  the  ground  glass  was 
not  fastened  into  its  holder,  but  a  narrow  slit  through  one  end  of  the  frame 
was  made  just  large  enough  so  that  it  could  be  slid  in  or  out  without  taking 
out  the  frame  itself. 

The  object  to  be  taken,  having  been  mounted  on  a  little  block  of  wood  and 
fastened  there  with  candle  wax,  is  placed  in  front  of  the  long  focus  lens  by  an 
assistant,  who  stands  ready  to  move  it  back  and  forth,  or  sideways,  or  up  and 
down,  according  to  directions. 

Getting  to  the  far  end  of  the  camera  under  the  focusing  cloth,  I  begin  to 
hunt  for  the  dim  image  on  the  ground  glass,  and,  by  directing  the  assistant 
to  move  the  oljject  in  various  ways,  am  cjuickly  able  to  bring  it  into  view,  but 
not  into  sharp  focus.  In  order  to  do  this,  I  slip  the  ground  glass  itself  half 
way  out,  take  up  the  focusing  glass,  holding  it  against  the  edge  of  the  ground 
glass  in  order  to  steady  it.  I  am  thus  able  to  see  every  detail  distinctly  with- 
out looking  through  the  ground  glass  at  all  and  can  make  sure  that  they  are 
in  focus.  With  the  focusing  lens,  one  is  able  to  see  the  image  in  the  air  very 
plainly,  even  when  the  diaphragm  is  nearly  closed  and  when  only  the  faintest 
shadow  could  be  seen  on  the  ground  glass. 

Having  made  sure  that  the  image  covers  the  plate  well  and  is  in  good  focus, 
I  put  in  my  plate  holder,  my  assistant  i)laces  the  cap  over  the  objectiv  e,  I 
draw  the  slide  and  walk  down  to  the  front  of  the  long  camera.  Wills,  my 
assistant,  then  |)rei)ares  a  charge  in  the  Prosch  flash  lamp  and  i)uts  the 
tube  of  black  pajjcr  in  front  of  the  lens  to  jirotect  it  from  the  glare  of  the  flash. 
With  one  hand  I  hold  up  a  pane  of  glass  on  which  thin  white  paper  has  been 
fastened  to  protect  the  insect  from  the  direct  sunlight;  with  the  other  hand 
I  remove  the  cap  of  the  camera  and  expose  the  plate  for  from  50  to  80  seconds, 
de])ending  upon  the  lightness  of  the  object,  the  brilliancy  of  the  sunlight  and 
the  stop  employed,  16,  3''2  or  (U.  In  the  meantime.  Wills  blows  off  a  full 
charge  of  magnesium  powder  in  the  flash  lanq),  so  holding  the  lamp  that  the 
rays  from  it  will  light  up  the  shadows  which  are  underneath  the  creature's 
body.  The  cap  is  then  put  on  again  and  the  plate  holder  closed  in  the  ordi- 
nary way.  Only  the  freshest  obtainable  orthochromatic  double-coated  i)lates 
are  used. 

The  friends  who  visited  us  on  holidays  helped  make  the  long  camera,  and 
it  was  made  at  three  separate  times,  an  eight-foot  length  at  a  time.  When 
the  creature  is  very  small  I  use  the  twenty-four-foot  length,  but  when  it  is 
large  the  twelve  or  eight-foot  one.  Each  length  fits  into  the  one  in  front  of 
it  and  is  covered  with  black  cloth  to  make  it  tight. 


The  taking  of  tlie  photographs  is  not,  however,  the  hardest  work  of 
monster  photographing,  although  perhaps  the  hottest,  for  in  sunnner  it  is  no 
joke  to  swelter  under  a  focusing  cloth  for  half  an  hour  at  a  time,  and  the 
focusing  itself  is  hard  on  the  eyes.  It  is  the  mounting  of  the  beasts  which 
wears  upon  one's  nerves,  and  here  is  where  the  woman's  skill  comes,  for  Mrs. 
Fairchild  learned  the  art  of  insect  taxidermy  and  many  of  the  most  lifelike 
photographs  in  the  book  were  mounted  by  her. 

It  has  been  a  source  of  keen  satisfaction  to  find,  upon  showing  the  results 
to  professional  entomologists,  that  many  of  them  did  not  realize  that  the  in- 
sects were  not  alive  when  pliotographed.  But,  although  they  were  not  alive, 
they  had  just  recently  been  put  to  sleep  with  ether,  for  we  soon  discovered 
that  to  get  a  lifelike  ])hotogra])h  one  must  photograph  a  monster  at  once,  with- 
in half  an  hour  after  death,  the  sooner  the  better. 

Many  ways  of  mounting  were  tried,  but  none  were  so  successful  as  the 
following :  Cover  the  top  of  a  small  block  of  wood  with  a  thin,  even  coating 
of  paraffin  or  ordinary  candle  wax  by  letting  the  drippings  of  the  candle  fall 
upon  it.  Pick  a  large  leaf  and  tiu"n  its  upper  surface  down  upon  the  wax,  be- 
fore it  cools,  and  let  it  stick  there;  this  will  give  a  natural  looking  ground  for 
the  insect  to  stand  upon.  Hold  the  insect  over  the  block  of  wood  and  arrange 
the  legs  in  as  natural  a  position  as  you  can  with  a  long  needle  or  fine  dental 
tool.  Then  fasten  each  foot  in  place  by  heating  the  needle  in  the  candle  flame 
and  ])ricking  a  hole  in  the  leaf  just  under  each  foot  so  that  the  wax  will  come 
up  through  the  leaf  and  hold  it  fast. 

This  mounting  is  not  so  simple  as  it  seems,  and,  imtil  one  has  actually  ex- 
perienced it,  he  can  have  no  idea  of  the  perversity  of  these  six-legged  beasts. 
The  way  the  contracting  muscles  of  a  grasshopper 's  back  legs  will  pull  the 
other  four  legs  loose,  or  the  way  the  hornet  will  refuse  to  hold  its  head  up, 
or  the  way  long  flexible  antennje  will  droop  are  exasperations  which  lead 
straight  to  profanity,  unless  one  is  very  careful. 

The  whole  thing  is  a  game  of  quickness,  ingenuity  and  patient  skill,  for  so 
many  things  must  be  watched  at  once.  The  wilting  insect  cannot  wait,  the 
sunlight  shifts,  clouds  drift  across  the  sun  and  then,  just  as  everything  is  in 
readiness,  a  breeze  springs  up  which  stirs  the  creature's  wings  and  the  whole 
thing  has  to  be  given  up. 

The  pioneer  in  this  field  of  photography  is  Dr.  N.  A.  Cobb,  for  it  is  he  who 
first  showed  what  the  face  of  a  fly  looks  like.  His  suggestions  are  what  first 
encouraged  me  to  take  up  the  work,  although  the  method  finally  used  by  me 
is  cpiite  different  from  that  which  he  employed.  I  substituted  the  long  hori- 
zontal camera  and  the  long  focus  lens  for  his  vertical  bellows  and  short  focus 
lens,  believing  that  for  larger  creatures  I  get  a  greater  depth  of  focus  and  more 
lifelike  appearance. 

After  my  first  mild  success,  that  critical  period  beyond  which  so  many  ex- 
periments never  go,  three  friends  came  to  the  rescue  with  their  enthusiastic 
approval  and  encouragement  and  I  desire  that  their  names  be  connected  with 
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THE  LONG  CAMERA  WITH  WHICH  THE  MONSTERS  WERE  TAKEN 

Tlie  camera,  consisting  uf  several  long  boxes  which  fit  into  one  another,  is  stretched  on  a  table 
made  of  a  board  and  a  number  of  posts  set  in  the  ground.  At  one  end  is  the  lens  and  at  the  other, 
the  ground  glass  plate  to  focus  the  image  on.  The  monster  is  mounted  on  a  small  wooden  block  and 
set  ui>  the  proper  distance  in  front  of  the  lens.  It  is  moved  back  and  forth  in  response  to  directions 
from  the  oiierator,  at  the  other  end  of  the  camera,  who  is  watching  the  image  on  the  ground  glass. 
Lying  on  the  camera  above  the  lens  is  a  black  jjaper  fone  which,  when  everything  is  ready,  is  put  over 
the  lens  between  it  and  the  monster  to  prevent  the  smoke  from  the  flash  powder  from  drifting  between 
the  lens  and  the  insect  during  the  exposure.  Wills,  the  assistant,  is  holding  the  Prosch  magnesium 
blow  lamp,  and  the  insect  is  shaded  from  the  direct  rays  of  the  sun  by  a  large  pane  of  glass  covered 
with  a  thin  sheet  of  tissue  paper.  Direct  sunlight  is  reflected  from  the  hairs  and  polished  surfaces  of 
the  insects  and  makes  spots  on  the  negative. 
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THE  MONSTERS  PICTURED  ON  THE  SUCCEEDING   PAGES,  AND  MANY  MORE,  IMPRIS- 
ONED IN  ONE  MUSEUM  CASE 

They  arc  all  piiincil  in  the  box  and  have  dried  out  and  changed  almost  beyond  reeo^'nition,  but  the  impressioo 

wliicli  their  portraits  have  made  will,  I  hope,  be  lasting. 
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this  book  which  tliey  have  helped  to  make,  Mr.  and  Mrs.  Alexander  Graham 
Bell  and  Mr.  Barbour  Lathrop. 

Knowing  little  about  insects  I  have  been  dependent  upon  the  kindness  of 
the  entomologists  of  the  National  Museum,  in  jiarticular  on  Dr.  L.  O.  Howard, 
for  the  scientific  names  of  the  monsters,  which  names  have  given  me  access 
to  what  is  published  about  them  in  the  handbooks  on  entomology. 

Practically  all  of  the  negatives  and  prints  have  been  made  by  Mr.  Scott 
Clime  of  the  Department  of  Agriculture,  who  took  a  particular  interest  in 
their  preparation. 

To  Mr.  Gilbert  H.  Grosvenor,  Director  and  Editor  of  the  National  Geo- 
graphic Society,  is  due  the  credit  of  realizing  the  jjopular  interest  these 
pictures  would  have  and  who,  in  contrast  with  more  timid  publishers,  re- 
produced thirty-nine  of  them  in  the  National  Geographic  Magazine  and 
urged  the  preparation  of  this  book. 
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Chapter  I 
THE  SPIDER  WOELD 
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I 


THE  SPIDER  WORLD 


In  enlarging  the  images  of  these  small  spiders  to  many  times  their  size, 
one  is  at  once  struck  by  their  similarity  to  crabs  and  lobsters.  Their  jointed 
legs  encased  in  shells,  which  from  time  to  time  they  shed,  remind  one  strongly 
of  the  crabs,  and  they  do  in  fact  belong  to  the  same  great  family,  the  family 
of  arthropods,  and  they  are  not  insects. 

The  spider  world  is  the  world  of  eight-legged  creatures  just  as  the  insect 
world  is  the  world  of  the  six-legged  ones,  and  educated  men  and  women 
shouUl  no  more  confuse  these  great  classes  of  beings  than  they  confuse  the 
bipeds  with  the  cjuadrupeds. 

They  differ  from  the  insects  in  other  ways  than  in  the  number  of  their  legs — 
they  have  no  feelers  or  antennte,  those  wonderful  sense  organs  which  all  insects 
have,  but  here  and  there,  especially  on  the  legs,  are  strange  hollow  bristles 
or  spines,  whicli  end  in  nerves.  Their  eyes  also  are  not  like  insects'  eyes.  An 
insect's  eyes,  at  least  its  large  ])rominent  ones,  are  composed  of  hundreds  of 
lenses  or  facets,  while  the  spider,  though  he  generally  boasts  of  eight,  has  only 
sinijjlc  ones  Avith  single  lenses. 

Their  life  is  xevy  simple  as  com])ared  with  that  of  many  of  the  insects.  In 
the  fall,  the  mother  spiders  lay  their  eggs  in  a  bag  of  their  own  silk,  often 
several  hundred  eggs  being  laid  in  one  sac.  The  spiderlings  hatch  out  in  the 
sac,  and,  in  the  North,  they  spend  the  long  winter  there. 

They  do  not  have  two  stages  of  existence  as  beetles  or  butterflies  do,  but 
arc  hatched  out  mature  and  equipi)ed  with  the  ])oison  fangs  which  aid  them 
in  their  strictly  carnivorous,  and  often  even  cannibalistic,  existence. 

They  grow  and  shed  their  skins  as  do  the  baby  grasshoppers,  but  they  do 
not  change  their  form  with  each  moult  and  none  of  them  have  wings. 

They  have  inside  their  bodies,  reservoirs  of  strange,  sticky  fluids  which 
they  can  pour  out  through  spigots  in  many  dift'erent  ways.  This  fluid,  as 
it  dries,  may  form  drag  lines  which  they  trail  behind  them  and  fasten  as  they 
go  to  use  for  safety  lines;  with  some  sj)iders  it  may  even  be  poiu'ed  out  in 
such  ((uanlities  that  it  makes  an  aeroplane;  with  the  majority,  however,  it 
is  used  to  make  their  nests  or  their  egg  sacs  or  the  marvelously  beautifvd  orbs 
that  prove  the  graveyards  of  so  many  careless  insects.  For  the  spiders  are 
the  enemies  of  the  insect  world;  were  they  more  discriminating,  they  would 
be  perhaps  the  greatest  friends  of  the  human  race,  but,  as  they  suck  all  kinds 
of  insects"  blood,  all  that  we  can  be  sure  of  is  that  those  among  thcni  which 
we  find  in  our  houses  are  a  benefit,  for  there  they  kill  the  flies  and  other  insects 
which  we  do  not  want  indoors. 
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To  their  Southern  and  especially  their  tropical  cousins,  which  attack  and 
sometimes  kill  human  beings,  this  group  of  fascinating  creatures  owes  the 
dread  in  which  it  is  held  by  i)eople  in  general.  It  is  a  pity,  for  throughout 
the  Xorthern  states,  no  dangerous  species  is  known  to  exist,  and  those  which 
frequent  our  houses  will  no  more  attack  us  than  do  the  flies  they  catch  and 
devour. 

Until  a  child  has  gazed  in  wonder  at  an  orb  wea^■er  as  it  spins  its  web 
between  the  trees,  or  been  an  eye-witness  of  the  death  of  some  insect  unlucky 
enough  to  fall  into  a  web,  he  has  not  taken  his  first  step  toward  the  wonder- 
land which  touches  him  on  every  side  and  he  is  in  grave  danger  of  growing 
up  with  a  blind  side — the  side  tiu'ued  toward  the  field  and  forest. 

There  are  millions  upon  millions  of  spiders,  and  thousands  of  species,  and 
they  live  everywhere  from  the  Arctic  Regions  to  the  Tropics.  They  devour 
countless  myriads  of  flies  and  gnats  and  hosts  of  other  insects,  and  nobody 
knows  just  what  good  they  do  us,  but  every  entomologist  would  hold  uj)  his 
hands  in  fear  at  what  the  result  might  be  should  the  spiders  of  the  world 
be  blotted  out.  They  must  hold  countless  parasites  in  check  and  help  to  keep 
the  balance  even. 

If  all  the  little  children  should  learn  that  they  are  harmless,  I  wonder  if 
they  could  not  stoj)  their  nurses  from  killing  them.  It  is  the  ignorance  of 
those  who  train  our  little  ones  that  keeps  ali^'e  the  unreasoning  hatred  towards 
so  manv  of  the  wonder  creatures  of  the  woods. 
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Chapter  II 
THE  INSFXT  WORLD 


STKAIGHT-WINGED  INSECTS 


(Orthoptera) 

When  children  play  with  pebbles  on  the  beach,  they  often  put  the  red  ones 
in  one  group,  the  white  ones  in  another.  It  is  much  the  same  with  men,  they 
try  to  put  the  things  that  are  alike  together,  and  in  the  bewildering  multitude 
of  shapes  and  forms  and  habits  with  which  the  insect  specialists  have  had 
to  deal,  they  catch  at  any  similarity,  and  put  together  in  one  group  a  lot  of 
creatures  which  are  only  alike  in  a  few  particulars. 

In  the  straight-winged  order  of  orthoptera  they  have  put  the  creatures 
which  have  four  wings,  the  front  pair  being  leather-like  and  smaller  than  the 
other  pair,  which  latter  fold  up  like  a  fan.  They  are  also  all  equipped  with 
strong  biting  jaws.  Bugs  often  look  like  them,  but  bugs  have  beaks  and 
never  jaws. 

It  is  in  this  order  that  are  found  nearly  all  of  the  true  song  insects,  at  least 
so  far  as  human  ears  can  tell.  The  grasshoppers,  the  katydids  and  crickets 
are  the  great  music  makers  of  the  insect  world,  although  it  is  true  that  there 
is  one,  perhaps  the  loudest,  shrillest  singer  of  them  all  which  is  classified 
among  the  bugs,  the  lyreman,  or  cicada,  one  of  the  species  of  which  is  known 
as  the  seventeen-year  locust. 

When  we  talk  of  the  hum  of  insects  we  do  not  often  stop  to  think  that  it  is 
quite  a  different  thing  in  general  from  their  song.  Most  insects  in  their  flight, 
providing  that  their  wings  move  fast  enough,  make  some  kind  of  a  noise. 
The  humming  of  the  bee,  the  buzzing  of  the  house  fly  and  mosquito  and  the 
whirring  of  the  clumsy  beetle's  wings  are  quite  a  different  thing  from  the  con- 
scious song  of  the  katydid  to  its  mate,  or  the  singing  of  the  cricket  on  the 
hearth. 

Of  course  it  is  impossible  for  us  to  be  quite  sure  that  there  is  not  a  host  of 
insects  who  have  means  of  making  some  kind  of  a  noise  which  is  so  high  up 
in  the  scale  of  noises  as  to  be  too  faint  for  us  to  hear. 
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THE  ORDER  OF  THE  BUGS 


{Hemipiera) 

How  blind  mankind  must  seem  to  the  insect  world!  To  look  at  beetles 
with  their  massive  jaws  and  armor-plated  bodies,  or  flies  with  their  gauzy 
wings,  or  grasshoppers  with  their  long  jumping  legs  and  then  class  them  all 
as  bugs,  must  seem  to  them  incomprehensible,  for  to  be  a  bug,  an  insect  must 
have  a  sharp  pointed  beak,  whatever  else  it  has.  It  may  or  may  not  have 
wings,  it  may  have  a  larval  stage  or  it  may  not,  but  if  it  hasn't  a  beak  and 
can't  suck  then  it  can't  be  classed  as  a  true  bug. 

These  sucking  insects  of  many  shapes,  although  directly  connected  with 
the  welfare  of  the  human  race,  have  been,  until  recently,  the  least  known 
of  the  great  orders  of  insects. 

To  this  order  belong  the  chinch  bugs,  the  cause  of  an  estimated  loss  to  the 
grain  growers  of  twenty  million  dollars  a  year;  the  great  Phylloxera,  which 
destroyed  the  vines  on  three  million  acres  of  French  vineyards,  and  the  San 
Jose  scale,  which  has  sjH-ead  during  the  past  ten  years  through  every  state 
and  territory  in  the  United  States  and  become  a  menace  to  the  fruit-growing 
industry. 

It  is  of  this  order  of  the  insect  world  that  David  Sharp  remarks  " .  .  .  if 
any  thing  were  to  exterminate  the  enemies  of  Hemiptera  we  ourselves  would 
probably  be  starved  in  a  few  months."  It  does  seem  strange  in  face  of  all 
these  statements  of  authority  that  our  best  friends,  the  insectiv  orous  Ijirds, 
are  being  killed  out  for  lack  of  forest  refuge.  We  spend  millions  to  fight  the 
pests  when  once  they  get  the  upper  hand,  but  pay  little  or  no  attention  to  the 
comforts  of  those  tireless  workers,  the  birds,  which  would  keep  them  down. 

I  am  ashamed  of  such  a  fragmentary  picture  showing  of  this  most  impor- 
tant order,  and  hope  someone  wiW  follow  on  with  a  bug  book  which  will  do  the 
subject  justice. 
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THE  BEETLES 


{Coleupiera) 

Beetles  are  distinguished  from  the  other  orders  of  flying  creatures  by  ha\'ing 
the  first  pair  of  wings  changed  into  shells  under  which  the  other  pair  can  be 
safely  folded  and  laid  away.  You  can  usually  recognize  them  when  they 
spread  their  wings  to  fly,  for  they  have  to  raise  their  wing  covers  in  order  to 
do  so.  Also  they  generally  ha\e  prominent  jaws,  as  they  are  biting  creatures 
and  do  not  suck  the  juices  of  plants  and  animals  as  the  bugs  do. 

Beetles  are  almost  everywhere.  You  cannot  turn  over  a  stone  or  Ijreak 
down  a  stump  or  roll  over  a  log  without  disturbing  some  of  them,  and  yet 
perhaps  less  is  known  about  the  Ywes  of  beetles  than  about  those  of  any  other 
of  the  great  orders  of  insects. 

They  lead  two  lives,  distinct  as  two  lives  can  be:  one  in  the  form  of  a  grub, 
the  other  as  a  full-grown  beetle.  To  make  the  transformation,  they  burrow 
into  the  ground  or  into  the  wood  of  trees  and  but  rarely  make  for  themselves 
silken  cocoons  such  as  the  buttei'fly  larvse  spin. 

They  do  not  lead  so  aerial  an  existence  as  some  other  orders,  but,  never- 
theless, they  are  today,  perhaps  because  of  their  closely  fitting  outer  shells, 
the  predominant  order  of  insects  of  the  present  epoch  and  already  there  are 
known  the  bewildering  number  of  150,000  species.  In  North  America  alone 
(Mexico  excepted)  l"2.000  species  have  been  described  and  these  have  been 
grouped  into  eighty  families  and  2,000  genera.  The  general  public  is  beginning 
to  realize  tliat  not  everyone  can  be  an  entomologist,  and  that  the  (piality  of 
brains  and  training  recjuired  l)efore  one  can  traA'el  safely  among  this  maze  of 
forms  and  distinguish  between  the  friends  and  foes  of  our  agriculture  is  a 
quality  of  the  greatest  ^•alue  to  mankind. 

So  far  as  man  is  concerned,  this  gigantic  class  of  creatures  is  among  the 
most  destructive  with  which  we  divide  life  on  this  planet,  and  though  there 
are  beetle  friends  which  help  us  by  preying  on  other  beetles  and  by  making 
humus  out  of  lea^'es  and  twigs,  and  by  feeding  millions  of  our  song  birds,  yet, 
as  a  whole,  they  represent  a  restless,  armored  multitude  which  perhaps  we 
should  be  just  as  well  without. 
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TWO  WINGED  INSECTS 


(Dipt  era) 

Years  ago  in  Berlin,  my  German  landlady  called  me  in  as  an  expert  to 
decide  a  controversy  between  her  children  and  herself  as  to  whether  a  frog 
had  four  legs  or  six.  It  seemed  strange  to  me  then  that  a  grown-up  woman 
should  not  know  the  number  of  a  frog's  legs.  Yet  there  will  ])e  many  who 
read  these  pages  who  do  not  know  how  many  wings  a  fly  has.  And  flies  are 
much  more  important  than  frogs. 

In  fact  the  mosquito  and  the  house  fly,  both  included  in  the  order  of  the 
flies,  probably  cause  more  deaths  and  are  more  dangerous  to  human  life  than 
any  other  creatures  in  the  world. 

These  portraits  are  of  a  few  only  of  the  vast  myriads  of  forms  of  two- 
winged  insects  which  haunt  the  world.  Were  I  to  photograph  just  one  in- 
dividual of  each  different  species  which  inhabit  the  globe,  I  would  have  to 
spend  a  lifetime  doing  it,  and  when  it  was  finished  it  woidd  make  Hxe  hundred 
volumes  about  the  size  of  this  one. 

There  should  never  be  the  slightest  difficulty  in  telling  a  fly  from  other 
insects  for  there  are  no  other  tv^o-winged  forms. 

Although  the  flies  are  sucking  insects,  their  beaks  lap  up  licfuid  food  and 
are  not  at  all  like  the  beaks  of  the  bugs.  In  the  great  majority  of  flies, 
the  beaks  reseml)le  a  trunk  with  curious  fleshy  folds  or  lips.  It  is  true 
some  species,  like  the  mosquito,  have  long,  sharp-pointed  stylets  which,  work- 
ing up  and  down,  puncture  the  skin  of  plants  and  animals. 

The  larval  forms  of  many  flies  are  maggots,  those  squirming,  often  almo.st 
headless  creatures  that  abound  in  rotting  carcasses  or  decaying  matter  of  all 
kinds,  and  this  is  one  of  the  reasons  why  less  is  known  about  the  flies  than 
about  some  others  of  the  insect  world  which  have  selected  less  re^-olting 
birthplaces. 

Of  course,  in  such  a  gigantic  family  no  general  rules  apply,  and  still,  a 
maggot,  whether  in  an  orange  or  a  dead  horse,  is  most  likely  to  be  the 
Lirva  of  a  dipt  era  or  two-winged  insect. 
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FEATHERED 


INSECTS 


{Lepidoptera) 

These  are  peculiarly  the  feathered  fliers  of  the  insect  world,  for  their  wings 
and  their  bodies,  too,  are  covered  with  most  remarkable  one-celled  feathers 
or  scales  of  gorgeous  colors  which  make  of  some  of  them  the  most  brilliant  of 
all  living  things. 

Just  what  these  scales  are  for  is  not  entirely  clear,  and  will  not  be,  perhaps, 
until  we  understand  the  purpose  of  the  gorgeous  coloring  itself.  There  is  a 
theory  that  these  scales  help  to  grip  the  air  in  flying. 

It  is  a  curious  coincidence  that  one  of  these  gorgeously  colored  creatures 
should  furnish  mankind  with  the  material  for  his  own  most  gaily  colored 
raiment.  The  silkworm  is  one  of  the  very  few  domesticated  insects,  sc  to 
speak,  of  all  the  hundreds  of  thousands  of  insect  species  in  existence,  and  a 
hundred  millions  of  dollars  is  paid  every  year  for  the  delicate  silk  threads 
unraveled  from  countless  millions  of  cocoons  which  the  silkworm  larvee 
have  laboriously  fashioned  around  themselves. 

To  many  people,  moths  are  known  by  what  they  leave  behind — holes  in  the 
winter  woolens;  and  butterflies  are  to  them,  somehow,  things  of  the  sunlight 
and  the  summertime.  It  is  worth  while  to  know  that  these  great  families 
of  butterflies  and  moths  are  not  by  any  means  divided  ec^ually,  that  for  every 
family  of  butterflies  there  are  at  least  nine  of  the  moths  and  that  the  butter- 
flies form  but  a  small  proportion  of  the  gaily  colored  insects  of  the  fields. 

Perhaps  it  makes  but  little  difference  to  the  public,  who  call  them  all  alike, 
but  it  is  as  easy  to  tell  a  butterfly  from  a  moth  as  it  is  to  tell  a  lizard  from  a 
snake,  for  all  the  butterflies  have  club-shaped  feelers,  or  antennse,  whereas 
the  moths  do  not,  and  any  child  of  six  can  learn  to  tell  the  two  apart. 

No  butterfly  or  moth  in  its  \A-inged  state  can  harm  us  or  our  plants.  It  has 
no  jaws,  but  keeps  itself  alive  by  sucking  nectar  from  the  flowers  or  juices  from 
the  fruits  or  other  parts.  Its  other  self,  its  larva,  however,  can  cause  no  end 
of  damage.  One  inconspicuous,  brownish  form,  the  codling-moth,  no  larger 
than  my  thumb  nail,  costs  apple  growers  about  ten  million  dollars  every  year, 
while  the  cabbage  moth,  the  clothes  moth,  the  cutworm  and  the  dreaded 
gipsy-moth  are  only  a  few  examples  of  a  gigantic  army  of  voracious  larvae 
against  which  man  has  been  struggling  ever  since  he  first  began  to  plant 
seeds  in  the  ground  or  set  out  trees  for  fruit. 
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NERVE-WINGED  INSECTS 


(Neuroptera) 

There  was  a  time  before  all  living  things  were  classified,  when  there  were 
no  groups  of  plants  or  animals  or  insects.  It  is  something  to  be  proud  of  that 
man  has  grouped  the  likes  together  and  formed,  out  of  the  chaos  of  living 
species,  a  system  into  which  most  of  them  can  go  like  letters  into  pigeon- 
holes. Is  it  any  wonder  that  with  half  a  million  species  in  this  insect  world 
there  should  be  some  groups  in  which  the  species  forming  them  seem  to  have 
very  little  likeness  to  each  other.''  The  nerve-winged  insects  seem  to  form 
just  such  a  group,  for  the  principal  things  they  have  in  conmion  seem  to  be 
peculiar  nerve- veined  wings  and  blood-thirsty  habits. 

If  we  could  be  quite  sure  that  dragon-flies  and  scorpion-flies  and  caddis-flies 
preyed  only  upon  our  foes,  we  could  say  with  more  confidence  than  we  do  now, 
that  they  are  our  friends  and  not  our  enemies,  and  that  men  should  find  some 
means  by  which  to  help  increase  the  number  of  them  in  the  world. 

It  is  conceivable  that,  as  we  learn  more  about  them,  they  may  take  a  much 
more  important  place  in  public  esteem,  just  as  insectivorous  birds  are  doing. 
Perhaps  they  will  come  to  be  protected  and  their  breeding  places  guarded  by 
the  drainage  engineers. 


[191] 


[10^2] 


a  o 


C  o 


a;  o 


o 

O  3 


"    <u  ^ 


a; 


o 

•/i 


1-   o  s 


■=JD 
O 


-a 


SI 

-3 

'7} 
-W 

'a 

>■ 

4-- 

ci 

-y- 

-M 

ve 

>i 

o 

?* 

s 

C3 

r. 

-+-' 

ci 

aj 

'SI 

ci 

IS 

•/3 
C3 

OJ 

o 

bio 

0? 
'CC 

o 

.3 

o 

lie, 

oil] 

ecu 

S 

leyc 

p 

o 

aj 

o 

O 

CO 

a^ 

o 

O 

aj 

O 

O 

a^ 

a^  .-r; 


aj 

CO 


~^  o 

a^ 


S        O  -J=l 


r/3 

CO  bXj 


c3  -r 


3  jj 


O 


be 
be 

aj 


o 

bJD 


aj 

a.) 

o 

CO 

CO 

a.; 

CO 

CO 

ci 

CO 

cS 

& 

bJD 

-c 

nil 

an 

a^ 

CO 

-w 

-f-' 

CO 

-u 

3 

O 

bj; 

o 

4-- 

s 

X 

und, 

f— I 

p 
-3 

p 

bjj 

bi) 

_G 

oo 

aj 

K- 
O 

be 

0^ 

CO  4-1 

be  tH 


O 

to' 
,  be 
a^  3 
be  -ri 


aj 


■CO 


aj 


CO 

aj 


O  O 

4-i     "  "5^ 


O 

ex 

O 

4; 
O 
c3 


C3 


be 
3 
o 


aj  +j 

■CO  « 

aj  p 

T3  CO 

3  ci 

ci 

a 


ci 

b>  CO 

P  to 

.  ci 

3^  Q 


o 

^  n 
0) 

t4 

ci 

CO 

aj 


2 
"3 


o 

0) 


O 
3 


to 

■rs  S  i; 


CO  -z, 


aj 
o 


ci 


ci  ■S 


■x 

.t;  o 

O  ci 

>  -J3 

■73 


^  O 

^  be 


^    ■CO  .  3 


ci  4-4  O 


w  CO 

CO 


5  _0    ci  3 


aj 

=e  ,3 


=^  ti 

.aj   be  i 


Ci  ci 


o 

4-' 

3 


ci 


[193] 


[  194] 


U 

> 

in 


<  -S 


o 
o 

<! 
Q 


1;  -r  — 


o    s;  o 


+J    O    O  0) 

s  >  S  2 


cs  o 

o   ^  -S'  i  :^ 

CO    OJ    3  5 


x  t. 


2  S 


o 
o 


0) 


Q  O 


O    X 

^  ^  c5 
4^ 


C    5  O 


C2 


^2  jii 


i  o  ^ 


-3  .a  5 


CO 

o 


73  aj 


CO 


3  aj 
O  ^ 

ir. 


5 


CO   a3  g 

2  •> 


o   ~  up 


a; 

CO 

aj 
-q 


CO 


aj 

CO 

O 


P  a^ 


o  -H'  aj 


4)  -OX) 


C  ^ 
O 


■CXj  CO 

.S  aj 


1-^ 

^  o 

.S  c 


3^  'CD 

S  ■>-.  o 
o 


o 


q5 

aj 


-a 

•-3  4; 

CO 

CO 

iS  CO 


aj 


aj 


CO 

4J 

*  r-» 

1— I 

CO 

Ij 

'OXj 

w 

c 

O 

O 

O 

CO 

!^ 

-3 


O 

'Oij 

CS 
!h 

aj 

CO 


a:  S 

C  O 


3  3 

O  _^ 

Cj  o 
s: 

N  ^3 


aj 

CO 


CO  ^ 

-a 

S  aj 


o 

S    CO  +^ 

S  I  c 


_o 

'CD 


.5  o 

N  3 


^  _3 

aj  -r 


0) 

y;  3 

~  LO 

^  1^ 

-7 

o 

4-' 

3  O 
•-  iC 

1-2 

CO 

^  aj 


i£  X 


O  ^ 

X        O.  _ 


o  ."2 

%  > 

o  '-3  -73 

■-^s  11  -O  S 

5  ^  2 


"3    ,  o  Si 


3^  X  Cw  aj 
ij  cc  "-i:  "o 


aj  o 
,^  o 


4h  aj 


X  ^ 


-        Ct  ,  I 

11  1 


[  195] 


[  190  J 


o 

o 


o 


3  O 


0) 


o 


^  -a 

CO  3 


^  O 

o 


(I) 


o  '2= 

^  — 

■+->  O) 

3  -i-> 


5J 

72 


O 


o 


-5  "2 

o 


'CJD 


•2^  ^  -o 

re  T-j  < 
^    3  O 


a  c  .« 

^  ci 

P   5^  S 

2  i 

OJ    ?J  oj 

-•^  =+-1 

5E   aj  o 

O    0)  , 


72 


-    £  7:. 


> 

0) 


3 


O 

O 


O 


0) 


o 


.J  -^3        ^  ^ 


0X3 


it  1;  aj 

(-<      ^  X 


3  .2.  it 


o 
o 


it 

a  -3 


o 


p 


X 

C 


o 

X 


iC  S 


^  "      ?  is  J3  57 
S  3  ^  !^ 

^  ^  ^    O    X  ' — ' 


C3 
^3 


3 

■  3  cS 
3  -tJ 

.3  5^ 

a/D  ^-^ 
(U  3 

O 

o  o 

O  _Q 

03  33 

-— (  0; 

X 


O 

X 

If 
3 
O 


iJj 


X    nj    0"0."3-i-'    o  4; 


|oSf.|"^||*3 


1,  -r- 

it 


X  X 


X 


—  X 

1    3  ^  .22 

^     -y,  C5  ^ 

3      ,  ^ 

X    o  it  "5  ^ 

3    i  I 

1x^^-2 


3  ^ 
3  o 


it  3 


X 


o 


o   -   -  ^ 
^  2  3 


_H^''pS^it.2 
^  C  •  ^    X    a  ^ 


5  -3  « 

X 


it  T3 
O    3  3 
a  o 

i  £  ^ 

Ch  it  3=, 


.2  O 


[  197  ] 


S    S  ^ 


S  S  i 

^  ■=3 


-  O 


o 
o 


o  . 


X 

3  H 


=  :S 


£  25 
o  ^  _3 

^  '5:  -3 


C/J       O  i« 


3  s  3 


2^  ^  ^  ^'  = 


^  ' Cj     ^  ^ 


^  o 


0^  X 
3 


-5  ^ 


4J 
O 

X  o 

o 

57  a 

"x  "3 

O  c 


X 


O 


X 

O 


X 
X 

5  =C 


y  ^ 


^  ^  o 


^  -2 

=  if  ^ 

.  3  ^ 


-3 


ix 

2  3+3 


a; 

X 


3 

O  3 


+J  o 


X 

3 

o  aj 
■C  -d  3 


3  "T3 


O 


X  -1 

•Si   a.  2 

«  s 

+i 

aj  ^ 

_3  -3  <u 


a^ 


m  3 
Q  O 


r3  X 


3       -3  W    3  O 


ti  aj 

^  X 

'  O 


aj 


aj 


aj 

it  a^ 
3  ■=£ 


X  c:; 


aj 


aj 

aj  — ; 


o 

-3 


X 

>-  aj 


X  X 


O  3 


1;  _^ 


[19!)] 


IT. 


o 


o 


^    —  ■  — 


■cij  a 


o 

in 

O  0; 


o 


c  • — ■  irL 


o 

s 


o  -ci  o 
~  -  o 


4J 


o 


o    c  — 


o 


o 


5  ^  ^  > 

^  :  ad 


O 


^      w      ^  Qj 

<         ij  r- 


I 

o 


o 


r  3^ 


.  -H  ^ 


^  >  — 
3         "  = 

O 


be 


•F  cs 


^  a 


CO  -2 


CO 


o 


O 


2 


o 


II 


•r  _c  t:' 

X  ^ 

-  ^ 

^  15 

9  o 


«  if 


?3 


c 


5 

-  1  I  o 


^  o 
5  s. 


[  ^201  ] 


O 


O  ' 
3 


w    3  ^ 


1) 


s  o  2i 


2  ^  ^ 

X     x  5 

k     -/}  p 


^  o 


o 

cn 
O 


O  QJ 


o 

=4-1 


a  s  ^  ^  ^    n  -i 

Q  ^ 


X  ^ 


X 
X 


0; 


X   .ii  --. 


"2  - 

oj  'Is 

-  -  'o 

^  I — I 

.  S  ■  X 


O 


X  ^ 
O  ^ 
ci  X 


^     3  3^ 


0;  . 

"2 

it  1 


X  O 

"3  X 

O 
n 


1-  S 


o 


X 

a* 


3-' 


2 


X 
S) 


2  2 

S  X     'ojj  " 

O  C  ' 

X 


^     ^  X  O 

I— I 


s  c3 

^  X 

5=;  ^ 


?       -M  OJ 


I— I  c 


bij  ^ 
G  aj 

Ir  =4-1 
?  O 


[  ^203  ] 


o 


.-H  q3  _^  „ 

T  bjj-a  2 

S  ^  =^  s 

?  .i; 


5  o 


rjl  1-1 

o 


a: 

H- ( 

M 

<^ 

K 
C 

c 

fa 
c 

I 


.■s  ^  ^ 

t«  IS  > 

I — ^  t«  ^  o 

O  -I  =^  T-, 


-<  1) 


O 

C  O 


o 

o 


o 

•fJ  o 


_s   S   ^  c 


■fl  o 

^  3 


c3 
4J 


O 


o 


o 

iri 

=<-( 
O 

o 


33    =^    ce    3  r1 


c5 

3    ^1    ^        *  ^ 


+-< 
3  O 

°  S 

■OJD  S 
'CJD  =S 

0  s 

3 

•S  -3 

^  =^ 

c2 


a      ^  r' 


S 


3  '-'2 


O  3 

13  ^ 


O 

"3  -o 

CO  - 

.22  o 


-73  +J 

0)  o 
3 

C  3 


V 

o 
3 


'CJD 


O 


o 
o 


.-3 


—    O  ^    E    c3  .3 


o  <;  ^ 


o 
o 


'OJD 

S  .2 

-  i 

in  ^ 
'ox. 


3 


o 

3 


5  § 

bp  c3 
3  o 


3  4J 
.3  s-i 

3 


o  o 

I/) 


4) 

.--   =2  aj  !-! 

'OJD  --^  +3  ^ 

^   'Z  ^ 

— ^   -w  .is  ^ 

o  o  ^  aj 
X  3 


[  205  ] 


[  206  ] 


o 


o 


a; 


o 
> 


c 


0 


o 


4; 

5 


■r:  'oc 


CO 


g  5 


04        ^  •  = 


C    2  ^ 


o  ^ 


•-n  «J 


3 


zc 

-5 


1) 


"o  o 


0^  .1 


o  a; 


C  C 


o  g 
o  -5? 

«J  -CXj 


O  ai 
O 


o 

-t^  o 


J-*  .Si 


5  ^ 


Qj  ^ 

O 


4—-  *  ^ 


o  oi  ;s 


-do 

e_, 


cjD~  ^  -d    .  t:: 


■Oil  P 


v2  o  y 
■g  « 


c  o 


^  > 


C    O  s 

5  c  aj  c 


■5  >  "■^  ^ 

O  -d  — 

 ,   „  tl 

^    X  ^ 


c 

-r. 


CO' 


0) 


e  0) 


CJj 


0 


5  i--' 


0) 


S  «  pi  ~ 


o 

CO.  ~ 


c 

(jj  a^ 


o  .4; 


C/2 


C£  ^ 


^  ^    53   ^  o 


n       >   c  r. 


o  ^  "  ■—  c 


[  207  ] 


[208] 


o  a  1) 


-d 


a- 


o 
I— I 

fin 

O 

w 


<1J 


Q 


O 


c 


c3 

-4—* 


o 


en  Q 


o 
a; 


■J} 


CO 


!/3 

o  2 


o  ^ 


o 


o 


?  2  S 

F-    S  ^ 


.  w 


I— (     o  ^ 


O  ^ 


p 


4  s 


.2       +^  ^ 


§  -J 


bjj 


CO'  0 


cn    J5  +J  " 

CO 


CO' 

CO 


^  c 


o  c 


14 


[  '209  1 


[210] 


03  >- 

-a" 


in 

3 

p 

3d 
0 


o 


OS  4^ 


o 
o 


o 


>5  >i 

C3  -a 


S  O 


+J  . 

^  'B 
.s  .s 

o  d 

03  O 
I — I  ^ 

I— I 

O  >> 

rH  ^ 

O  -fJ 
4)  .S 


O 

^  . 

.3  73 

o  "V  ^ 


«y  E  «d 

o3  C 


.Si  ^ 

o 

s  ^ 

«  4j 


ci 


1/1 


o 


23  03 

a  'ojD 


■CJD 

a  o 


aj 
--^ 

a;  *^ 
>  C 

O  -fJ 

Ci<  a; 


>  o 

0)  1/3 


O  5 


OJ  5 

^  %  ^ 
Hp 


1^ 


3  -5 


0;  4J 

aj  ~ 


o3  g 

'5  § 

O  oj 

73  X 


2d  c  o 

aj 
e 


o3  a  CO 


O 

O 

O 

aj 

U3 


'ciD 


c3 


^  +^ 


aj 


9   bfc  .2  aj 


m  aj 


aj 


OS 

V3 


2  -O  4- 


5  o 

be 


c  p 

O  4^ 
O 

03 


be 

O 


H   aj  3 


=5 


"5 


ai 

bfl 

o 

aj 

_aj 

Cj 

«3 


a; 

s 


t/3 

aj 


c  -3 
'-IS 


a 

i/j 

aj 


I  ^ 
aj 


o  -o 

oi 


if  =  is  13 


^  -3 

8  2 


Bf  - 
3  ~B 


'Tl 

aj  -r 


fi  bC 


bJD  O 

3  73 

'  7  73 

3 


c3 
be  C 

e  " 

o 

o 

"S  p 


aj  3 


O  3 

^  c3 
S 


_aj  +^ 


aj  -3 


.-s  a; 


be 
be 
o 

aj 
be 

o3  be 

o 


3  C 


be 


s  aj 
3 


T3 
3 


"Si^  SbeSnaj^ 
o    as^'s^    3^3  3-^^ 


3 


O        -S  =3 


cn  be  +J  ^  ,a  r- 
jr,  'br,        H  -^^  3 


03  ? 


o 

-3 


be  H 


p 

be  ~ 


^  +j  ^  ce 


_  ^  aj  ^ 
^3  o 


a^  7 


aj 
aj 
3 


1/1 

43 


r  2  r  3  -  G 


o  3 

73'  3 

4;  CC 


aj 


3  ^ 


43 

r3  o 


o 


~  o 


4; 

aj 


c3    3  3 

43    o  p 

Si)  -a 

O    41  71 

/5  oi 

03  03 

-3^3 

42  3  "-^ 

1^3 
^ 

73     03  ^ 

-^  3 

"  fl 

'Z  ^  ^ 

43  -O 
■3  43 

3  ^  03 


3  "3 


43 


73  (1) 

o  c 


be 

o  w 


aj 


73 

4) 


3  =^ 
3 

-S  43 

i3  H 


o 


3,  <^ 


3  ^ 

■O  43 


aj 

03 


03 


o  3 

=3  o 

«  73 

73  c 

C  3 

>  3 


O 

03 


73  u 

o>  -a 
3  s 

o 
o 


03 


o 

-3  O 


be 
3 
o 


O 


3 

O 

bC 
03 


03 

c3 


3 

O 


[211] 


THE  STINGING  INSECTS 


{Hijinenopiera) 

Tliis  order  is  another  one  in  which  it  takes  an  entomologist  to  see  the 
characteristic  hkenesses  in  the  \'arious  species  of  insects  ct)niposing  it.  They 
all  have  membranous  Avings,  antl  all  the  females  have  either  a  saAV,  an 
ovipositor  or  a  sting  at  the  tip  of  the  aljdomen.  One  may  say,  indeed,  that 
practically  all  the  stinging  insects  are  in  this  order. 

Bees,  wasps,  ants,  gall  flies,  saw  flies,  and  ichneumon  flies  are  Hymenoptera, 
the  ants  coming  into  this  membranous  winged  order  because  the  males  and 
females  are  winged  for  the  marriage  flight,  and  lose  them  only  after  this  is 
over. 

This  is  considered  the  highest  order  of  insects  because  it  contains  mem- 
bers with  the  most  marvelously  developed  instincts  of  any  creatures  in 
the  world,  insects  whose  habits,  skill  and  industry  excite  our  admiration  and 
wonder.  Whether  they  live  in  colonies  with  highly  de^'elol)ed  social  states, 
or  whether  they  live  the  lives  of  solitary  hermits,  their  industry  and  sacri- 
fice to  keep  alive  and  jjcrpetuate  their  kind,  are  things  that  make  us  wonder 
whether,  after  all,  we  have  the  right  to  call  ourselves  the  most  altruistic  of 
living  creatures. 

It  is  around  these  Hymenoptera  that  centers  the  great  question  of  what 
instinct  is,  and  how  it  differs  from  intelligence.  We  cannot  help  but  feel  that 
it  is  memory  of  some  kind,  not  necessarily  like  the  memory  of  our  own  brains, 
but  a  race  memory,  transmitted  in  the  almost  microscopic  egg  laid  by  the 
mother  before  she  dies. 

The  instinct  of  the  bee,  or  wasp,  or  ant  is  c[uite  a  diff'erent  kind  of  thing 
from  reason.  Since  these  creatures  have  stood  still  in  their  development,  or 
at  least  have  changed  but  little  since  tertiary  times,  it  is  c^uite  possible  that 
their  present  state  represents  the  highest  tyi)e  of  evolution  along  the  lines 
of  instinct.  The  power  to  reason,  to  meet  a  new  emergency,  are  things  which 
came  much  later  in  the  development  of  the  world,  and  man,  the  creature  hav- 
ing them  in  the  highest  degree,  seems  destined  to  control  all  other  creatures 
in  the  end. 
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THE  WORLD  OF  MYRIAPODS  AND  A  LAND 

CRUSTACEAN 


Every  one  who  has  tunied  over  a  rotten  log  has  seen  these  thousand-legged 
worms,  and  yet  I  wonder  if  many  of  us  have  known  that  these  weird  wandering 
things  resemble,  and  are  the  direct  living  descendants  of  some  of  the  first 
animals  which  crept  up  out  of  the  sea  to  live  upon  the  land. 

Long  ages  before  the  warm-blooded,  lung-breathing  beasts  came  into 
existence,  they  worked  their  way  up  out  of  their  water  life  among  the  corals, 
sponges,  worms,  shellfish,  and  fishes,  onto  the  dry  land. 

This  was  in  the  great  transition  time  when  all  sorts  of  amphibian  monsters 
came  into  existence,  monsters  which  have  long  since  passed  away.  These 
myriapods  deserve  respect  if  for  no  other  reason  than  because  their  forefathers 
crept  across  the  fresh  footprints  and  mud  wallows  of  the  prehistoric  monsters. 

How  comes  it  that  these  forms  of  life  have  changed  so  little  in  a  million 
years? 
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INDEX 


Ant  Lion,  Winged,  207. 
Ants— Black,  247. 

Common  Red,  '24.5. 

Gathering  Nectar,  249. 
Aphis  Lion,  20.5. 

Bee-flies  L57,  159. 

Bee,  Solitary  Leaf-cutting,  241. 

Stinger  of  the  Leaf-cutting,  243. 

See  Bumble-bee. 
Beetle,  111. 

Blister,  127. 

Chafer,  Spotted  Vine,  125. 
Cucumber,  Twelve-spotted,  135. 
Hippopotamus  among  the  Insects,  129. 
June,  113. 
"June  Bug,"  117. 
June,  Larva  of,  105. 
Longicorn,  131. 
May,  117. 

Predaceous  Ground,  121. 
Sawyer,  137. 

Scarab,  An  American,  133. 

Twig-pruner,  119. 

Weevil,  Clover  Leaf,  123. 
Bugs,  The  Order  of,  87. 

Always  Walking  Around,  105. 

Ambush,  103. 

Assassin,  97. 

Assassination,  99. 

Cicada,  101. 

Lantern  Fly,  109. 

Monster,  Queer,  Unworldly,  93. 

Pill,  261. 

Squash,  89. 

Strange  Shaped,  91. 

Tarnished  Plant,  107. 

Thread  Legged,  95. 
Bumble-bee,  at  Work,  235. 

Male,  the  Poor,  239. 

Pollen  Plates,  233. 

Pollen,  Telltale  Milkweed,  237. 

Worker,  231. 
Butterfly, — Baby  of  the  Skipper,  177. 

Forepart  of  a  Brown,  173. 

Swallow-tail  of  the  Spice-bush,  Lar\a 
of,  171. 


Butterfly — emit  in  iicd. 
Mummy  Case,  179. 
Yellow,  175. 

Caterpillar — Devoured  by  a  Fungus,  189 

LTnknown,  187. 
Centipede,  259. 
Cicada,  101. 
Cockroach,  83. 
Cowkiller,  229. 

Crickets — Camel  or  Stone,  79. 
Ground,  77. 
On  the  Hearth,  75. 
Mole,  81. 

Stone  or  Camel,  79. 
Crustacean,  261. 

Daddy-long-legs,  49. 
Dragon-fly,  193. 

Case,  an  Abandoned,  201. 

And  Its  Victim,  195. 

Nymph  Masked,  197. 

Nymph  Unmasked,  199. 

Fig  Insect,  see  Wasj). 
Fly,  Bee,  157,  159. 

Crane,  141. 

Damsel,  203. 

Horsefly,  165. 

Horsefly,  Green  Headed,  167. 

Ichneumon,  251. 

Lace-winged,  205. 

Not  a  House  Fly,  163. 

Robber,  143,  145,  147,  149,  151. 

Scorpion,  209. 

Syrphid,  Large,  161. 

Grasshopjjer — Baby,  57. 

Ear  L'nder  its  Wing,  63. 
Good  to  Eat,  61. 
Hearing  Organ,  65. 
King,  55. 
Skeleton,  59. 

Ilarvestman,  49. 
Hornet— Bald-faced,  215. 

Queen,  217. 

Yellow  Jacket,  219. 
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Insects,  Feathered,  169. 
Insects,  Nerve  Winged,  191. 
Insects,  Stinging,  213. 
Insects,  Straight-wLnged,  53. 
Insects,  Two-winged,  139. 

Katydid,  69. 

Narrow-winged,  71. 
Young,  73. 

Locust,  Short-winged  Green,  67. 

Mantis,  Praying,  85. 
Mosquito,  Anopheles,  155. 

Culex,  153. 
Millipede,  257. 
Moth,  181. 

Not  Good  to  Eat,  183. 

Spectacle,  Hairy,  185. 
Myriapods,  255. 

Spider  World,  16. 
Spider — Bird-dropping,  31. 
Crab,  45. 

Daddy-long-logs  or  Ilarveslinaii.  49. 


Spider — continued. 

From  a  Fly's  Point  of  View,  37. 

Grass,  The  Male,  43. 

Harvestman,  or  Daddy-long-legs,  49. 

Jumping,  19,  21,  23. 

Male,  a  Mature,  47. 

Mother  Spider  and  Nest,  39. 

Orb- weaver  with  Eggs,  35. 

Orb-weaving,  33. 

Spiny-bellied,  29. 

Vagabond,  41. 

Wolf-spider,  25. 

AVolf-spider,  Skeleton  of,  27. 

Termite,  Soldier,  211. 

Wasp— Cow  Killer,  229. 
Fig  Insect,  227. 

Food  of  a  Mud  Dauber's  Baby,  225. 
Mud  Dauber,  223. 
Social,  221. 

Velvet  Ant  or  Cow  Killer,  229. 
Wingless,  229. 

Yellow  Jacket,  219. 
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Acrosoma  gracile,  Walck.,  29. 
Agelina  najvia,  Walck.,  43 . 
Agrion  maculatum,  Beauvois,  "-203. 
Agrynnis  cybele,  Fab.,  173. 
AUorliina  nitida.  Linn.,  113,  115. 
Anasa  tristis,  De  G.,  89. 
Anopheles  punctipennis.  Say,  155. 
Apantesis  nais  attacked  by  Empusa,  sp,, 

Dru.,  189. 
Archytas  aterrima,  Des.,  163. 
Armadillidium  vulgare,  Fab.,  261. 

Blastophaga  grossorum,  Grav.,  227. 
Blatella  germanica.  Linn.,  83. 
Bombus  americanorum.  Fab.,  233,  239. 
sp.,  237. 

vagans,  Sm.,  231. 
Brochymena  arborea.  Say,  105. 

Ceuthophilus  uhleri,  Scudd.,  79. 
Chlfenius  wstivus.  Say,  121. 
Chrysopa  sp.,  205. 
Cicada  sayi,  Grossb.,  101. 
Coleoptera,  111. 
Colias  philodice,  Gdt.,  175. 
Copris  Carolina,  Linn.,  133. 
Corynocoris  distinctus,  Dallas,  93. 
Crypturopsis  sp.,  251. 
Cule.x  sp.,  153. 

Dasyllis  grossa.  Fab.,  145,  147. 
Deromyia,  151. 

Diabrotica  duodecim  punctata,  Oliv.,  135. 
Dicromorpha  viridis,  Scudd.,  67. 
Diptera,  139. 

Dissosteira  Carolina,  Linn.,  63,  65. 
Dolomedes  tenebrosus,  Hentz,  37. 

Elaphidion  atomaricum,  Dru.,  119. 
Emesa  longipes,  De  G.,  95. 
Epeira  domiciliorum,  Hentz,  35. 

trivittata,  Keys.,  33. 

verrucosa,  Hentz,  31. 
Epicanta  marginata.  Fab.,  127. 
Erax  aestuaus.  Linn.,  143. 
Euchaetes  egle,  Dru.,  185. 
Eudamus  tityrus.  Fab.,  177. 
Euschistus  tristigmus.  Say,  91. 


Formica  sp.,  245. 

Gryllotalpa  borealis,  Burm.,  81. 
Gryllus  pennsylvanicus,  Burm.,  75. 

Helicoptera  variegata.  Van  D.,  109. 
Hemiptera,  87. 
Hippiscus  sp.,  55. 
Hj-menoptera,  213. 

Lachnosterna  quercus,  Knoch,  117. 

Leiobunum  grande,  Weed,  49. 

Lepidoptera,  169. 

Libellulid,  197,  199,  201. 

Limnobia  sp.,  141. 

Lycosa  carolinensis.  Walck,  25. 

punctulata,  Hentz,  27. 
Lygus  pratensis.  Linn.,  107. 

Macromia  sp.,  195. 
Mallophora  sp.,  149. 
Mega  chile  brevis.  Say,  241,  243. 
Melesia  virginiensis,  Dru.,  161. 
Monohammus  titilator.  Fab.,  137. 
Mutilla  simillima,  Sm.,  229. 
Myriapods,  255. 

Myrmeleon  ininiaculatus,  De  G.,  207, 
Neuroptera,  191. 
Orthoptera,  53. 

Orthosoma  brunneum,  Forst.,  131. 

Panorpa  confusa,  Westw.,  209. 
Papilio  troilus.  Linn.,  171. 
Paratenodera  sinensis,  Sauss.,  85. 
Pardosa  milvinu,  Hentz,  41. 
Pelidnota  punctata.  Linn.,  125. 
Phidippus  audax,  Hentz,  19. 

togatus,  Koch,  23. 
PhjTiiata  pennsylvanica,  Handl.,  103. 
Phytonomus  punctatus.  Fab.,  123. 
Polistes  metrica.  Say,  221. 
Prionus,  sp.,  129. 
Pselliopus  cinctus,  P'ab.,  97,  99. 

Sceliphron  cenientariuni.  King,  223. 
Scolopendra  sp.,  259. 
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Scudderia  sp.,  69,  71,  73. 
Sparnopolius  fulvus,  Wied.,  157. 
Spogostylum  simson.  Fab.,  159. 

Tabanus  atratiis,  Forst.,  105. 
punctifer,  O.  S.,  167. 


Terme-s  flavipes,  Koll.,  211. 

Vespula  maeiilata.  Linn.,  215,  217. 
Vespa  Carolina,  Dru.,  219. 

Xysticus  gulosus.  Keys.,  45. 
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